but some syllables have a semi-vowel /y/ b e t w n a consonant ABSTRACT and a vowel. 'rhus, in the 100 possible mono-syllables, a consonant or a consonht plus /y/ is followed by one of the 'Ibis Paper describes how In this section, we will describe the n a t m of lipread information, showing results of a lipreading experiment.
* make a visual syllable. ?hanks to the fact that there are only five distinction between labial consonants and nonlabial ones.
in the J~~~~~ language, the able to speech information, by using the "McGurk effect" paradigm in wds difficult lipmd comctly (accuracy was which labial-nonlabial conflict is introduced Cross-language 20%).
examinations were done across Japanese, American English, and Chinese. The Japanese and Chinese subjects were less E g a 1 shows the pw%eptual space of consonants during susceptible to the McGurk effect than the American subjects, lipreading. This indicates how well people distinguish indicating a cdtd/linguistic factor. The results for the various consonants. TO get this three-dimensional map, the Chinese subjects showed a correlation between the magnitude subjects' performances were analyzed by multidimensional of the M c W effect and the length of time they lived in a scaling. In this figm, distance between any two consonants foreign country (Japan), suggesting a change due to second represents perceptual dissimilarity between the two. ' In this section, we will describe the n a t m of lipread information, showing results of a lipreading experiment. 
Perceptual Features in

MCGURK EFFECT IN JAPANESE AND AMERICAN PERCEIVERS
The McGurk Effect
To demonstrate the role of lip-read information in speech perception, the Mdhak effect paradigm is useful. /da/ responses were observed for auditory /ba/ combined with visual /gal. However, these Japanese subjects showed a highly increased McGurk effect when auditory noise was added to the stimuli. These results indicate that the Japanese subjects identified the stimuli based on auditory information unless visual support is necessary due to the noise.
Recognition-of Incompatibility
We also conducted a cross-language study in which native speakers of Japanese and American English were tested [lo, 61.
To do so, the above Japanese stimuli (pronounced by a Japanese speaker) and newly created English stimuli (pronounced by an American speaker) were used. Reported Incompatibility (%) Figure 2 The magnitude of the McGurk effect as a function of recognized incompatibility.
( 0 quiet condition, 0 noise-added condition. )
report incompatibility between what they heard and what they saw.
Compared with the
American subjects, the Japanese showed a much weaker McCirak effect and much more frequtnt detection of auditoryvisual incompatibility ( Figure 2 ). In Figure 2 Here, open circles are data for the quiet condition, and filled circles are data for the noise-added condition. In the case of the Japanese subjects, the data for the quiet condition are locatedin the lower right portion, indicating that the subjects detected auditory-visual incompatibility most of the time and the McGurk effect seldom occurred. When auditory noise was added, the incompatibility was hard to detect, and a strong McGurk effect occurred In the case of the American subjects, the data for the quiet condition are located in the middle or upper left portion of the graph. That is, the Americans detectedincompatibility less frequently, and a strong McGurk effect was indwed From the high frequency of reported incompatibility of the Japanese, it is suggestedthat the visual information is processedto the extent that the auiitory-visual discrepancy is detected most of the time. It suggests that, for clear speech, the Japanese use a type of processing in which visual information is not incorporated into perceived speech even when they extract some lip-read information from the face of the speaker.
The auditory reliance of the Japanese shows that there are cultural andor linguistic factors which affect the manner of auditory-visual integration. As a cultural factor, it is often said that the Japanese tend to avoid looking at the face of the speaker. This often happens when the speaker is of a higher status. This cultural habit may cause the Japanese to kvelop a type of processing which does not incorporate visrral information into perception even when they are looking at the speaker's face.
Other factors such as linguistic characteristics of Japanese may be responsible for the weak McGurk effect of the Japanese subjects. However, the fact that native speakers of Spanish show a strong McGurk effect [3], the linguistic factor is not plausible, because Spanish and Japanese syllables are phonetically similar.
TESTING CHINESE SUBJECTS
Also Weak in the Chinese
In an attempt to test the face avoidance hypothesis, Chinese subjects were tested 171. The Chinese were believed to be similar to the Japanese in terms of the face avoidance. l'hen, the face avoidance hypothesis predicts that the Chinese will also show a reduced McGurk effect.
?he subjects wen 14 native speakers of Chinese (age 19-30 years old) recruitedfrom the Kanazawa University community. Most of them wcre graduate students who arrived in Japan after finishing college in China. The length of their stay in Japan was between 4 months and 6 years. Stimuli were the Japanese and English stimuli used in the above experiments.
The results are shown together with the previous results for the Japanese and Americau subjects (Figure 3) . ' h e results appear to support the face avoidance hypothesis. Comparedwith the results for the American subjects, the Chinese subjects showed a much weaker visual effect, indicating a similarity to the Japanese subjects. Compared with the results for the Japanese subjects, the magnitude of the visual effect for the Chinese subjects was the same (when the stimuli were Japanese), or smaller (when the stimuli were English). The weaker visual effect for the Chinese for the English stimuli suggests that the Chinese rely on auditory information even more strongly than the Japanese.
Chinese (J stim)
Chinese ( 
Effect of Second Language Learning
Bemuse the Chinese subjects had lived in Japan for a certain period of time, the relationship between the length of their stay in Japan and the magnitude of the Mdjlak effect was examined. Hgure 4 shows incfividual data for the Chinese subjects (only for auditory labials for which the McGurk effect ocumd to some extent). There was a positive correlation (r=.723) between the two indexes: The longer the length of the subjects stay in Japan is, the stronger the visual effect becomes. This correlation suggests that the monolingual Chinese (at the far left of the plot) tend to rely on auditory information and the second language learning causes in the Chinese a shift to a manner of processing where visual information is incorporated into perceived speech. It is plausible that people who are seriously learning a second language in a situation where that language is natively spoken also learn to use any cues including lip-read information to improve their listening comprehension. hsumably the longer stay in Japan corresponds to a higher proficiency of the Japanese language. These results imply that the proficiency of a secondlanguage may rely to some extent on the learner's skill of lipreading that language.
CONCLUSION
In conclusion, there are a few factors which affect the degree of incorporating visual information into speech perception. A cultural factor, face avoidance was suggested from the weak McGurk effect for the monolingual Japanese and Chinese subjects. Another factor suggested was experience of second language learning. Because speech perception heavily depends on one's perceptual s t m u r e which is specialized for one's native language, sounds of non-native language have a certain ambiguity. For this reason, additional visual cues are considered to be helpful in second language learning. The nature of auditory-visual integration shouldbe taken seriously in the field of foreign language education.
